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1. Introduction

This SOP documents the process for connecting remotely to a SQL-Server database.
The following figure shows the basic steps which are further detailed in the following

sections.
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2. Determine Database Properties

To connect to a SQL-Server database, you will need to know the following:

e Server Name — The path to the server. In most cases, it will look something like the
following: INP2300FCSGUMOGB\GIS_ Working_Data
e Database Name — The name of the database on the server.

SQL Server supports two types of authentication, so you will need to determine which
one to use:

¢ Windows Authentication - You are automatically authenticated by logging on to your
computer.

e SQL-Server Authentication — You will need to obtain a UserName and Password
from the database administrator.

3. SAQL Server Native Client 10.0

If your computer does not already have the 10.0 Client, you will need to download it
from Microsoft. In general, the native client should be on most NPS computers. When
in doubt, the following path gives you directions:

http://msdn.microsoft.com/en-us/data/aa937733.aspx

4. Determine Application and Connection Type to Use

It is possible to connect to SQL-Server using a variety of applications. Some can
connect natively, while others require an open database connection (ODBC). The type
of connection needs to be established before it can connect to SQL-Server. Below is a
table of the most common applications with an indication of the supported and
recommended connection types.

Application Connection Notes

SQL Server

Management This is the best way to connect to any SQL-Server
Studio Native database. It has fully querying capabilities.

Ideal if developing customized forms and reports.
Unfortunately, there are some timeout issues with

MS Access Both larger queries.
MS Excel Both Ideal for creating dynamic tables and graphs

Ideal for dynamically embedding graphs and tables in
MS Word Both reports
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Both. ODBC
recommended for
Python Windows Authentication. | Allows customized coding with python language

ArcGIS ODBC Integrate tables into mapping applications

Both. ODBC
recommended for
R Windows Authentication. | Open source statistical software

If the application you intend to use requires ODBC, refer to Section 5. Otherwise,
proceed to the section for your software.

5. Establishing an Open Database Connection (ODBC)

The following section shows you how to establish an ODBC connection to SQL-Server.

1. Be sure you have SQL Server Native Client 10.0. If you don’t, see Section
3.

2. Select Start > Control Panel

2 Microsoft Excel 2010
|}< Adobe Acrobat X Pro FrakES B

"“a Notepad++ Documents
Pictures
KeePass

_!I Music
Pp Microsoft PowerPoint 2010

— Computer
‘_—l’ Getting Started

Control Panel
! Connect to a Projector

Devices and Printers

Sticky Notes
Default Programs

% Remote Desktop Connection
Help and Support

% Snipping Tool

>  AllPrograms




3. Select System and Security->Administrative Tools - Data Source(ODBC)

-
= <« Systern and Security » Administrative Tools - | ‘vyl | Search Administrative Tt
2w Burn H==
orites Name ‘
=sktop [+ Component Services
awnloads
=cent Places Data Sources (ODBC)
VENL Viewer
aries fah, isCSlInitiator
cuments E:h Local Security Policy
usic @) Performance Monitor
ctures i?-j; Print Management
deos [2l: Services
(7 System Configuration
nputer @ Task Scheduler
SDisk () @ Windows Firewall with Advanced Security
-rakes (\inp2300fcsCASAT\users) (H:) [#8] Windows Memory Diagnostic
RPCshare (\\inp2300fescasal .nps.doi.net) (5:) @ Windows PowerShell Modules

i Mhinn? W cerasal .nnsdninet) (T2

4. If prompted for an Administrator password, re-type in your password. Do
not use any local installer account.

' B}
'@‘,‘ User Account Control ﬁ

Do you want to allow the following program to make

" changes to this computer?

; Program name:  ODBC Administrator
Ls Verified publisher: Microsoft Windows
File arigin: Hard drive on this computer
To continue, type an administrator password, and then click Yes.
MNPS\bfrakes
|......."......
| ] ]
. Use another account
=
[
| Insert a smart card
—_——
(v Show details [ Yes || Mo
L o




5. Select the ‘User! DSN Tab’ and click on the Add Button

= S T N T = P

— g . —— : “ninistrat
%/ ODBC Data Source Administrator | X | I
User DSN |51.rstern DS | File DSM | Drivers I Tracing I Connection Pooling | About | |
User Data Sources:
MName Drriver
dBASE Files Microsoft Access dBASE Driver (*.dbf, " ndx
Excel Files Microsoft Bxcel Driver (s, *xd=x, *2dsm, *x
M5 Access Database Microsoft Access Drver "mdb, ~accdb)
Reference DB SQL Server Native Client 10.0
Create Mew Data Source EE_'
Select a driver for which you want to set up a dala source.
MName Version ‘ Com
S0 Server 601760016385  Micr
S0L Server Native Client 10.0 2007.100.1600 .22 I'U'Iim-l
d Sea
]
!
4 T P
< Back Finish | | Cancel

6. Choose the SQL Server Native Client 10.0

L If you have administrative permissions, you will also be able to set up System DSNS.
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7. Specify the following:

¢ Name - Give the database connection an intuitive name
e Description — Give the database an informative description
e Server — Provide the Server Name

Create a Mew Data Source to il

Thiz wizard will help you create an ODEC data source that you can uze to
connect to SOL Server.

=
- ﬁsmrm What name do you want to use ta refer ta the data source?

Name: INPSEIimateDE

How do you want to describe the data source?

Description: |I&M Enterprize Climate DB

‘wihich SOL Server do wou want to connect to?
Server: Iinp2SDchsdetDB\data2DDS =

Firizh | Mest > | Cancel Help

8. Select the appropriate Authentication Option

¢ Integrated Windows Authentication — Uses your active directory user name and

password
e SQL Server Authentication — Uses a specied username and password

Create a Mew Data Source ko ﬂ

How should SCL Server werify the authenticity of the login ID?

 With Integrated Windows authentication.

5PN (Optianal: |

= 'with SOL Server authentication using & login ID and passward
entered by the uzer.

Login 1D: Iclimate_leader

wEmnERR

Fazzward: I

Connect to SAL Server to obtain default settings for the
v o 5 ! -
additional configuration options.

{ Back | Meut > Cancel Help




9. Select the Change Default Database

Clirate_DB -

10. Make sure the language is set to English

=

i N

11. Select Finish



ODBC Microsoft x|

& new ODBC data zource will be created with the following
configuration;

Mizrozoft SOL Server Mative Client Wersion 10,00, 2531 ;I

Data Source Mame: MPSClimateD B

Data Source Description: &k Enterprize Climate DB
Semer inp2300iczdetoBidataZ003

Ilze Integrated Security; Mo

[Databaze: Climate_DE

Language: Englizh

Data Encryption: Mo

Trust Server Certificate: Mo

Multiple Active Result Setz[MARS]: Ho
Mirmar Server:

Tranzlate Character Data: ves

Log Long Running Quernes: Mo

Log Dirivver Statiztics: Mo

Ilze Regional Settingz: Mo

Ilze AMS| Quoted |dentifiers: ez

Iz ARSI Mull, Paddings and Y armings: v'es

Test Data Source.... ]

[
il
n]
]
an

12. Test Data Source

SQL Server ODB x|

— Test Fesults

Mizrozoft SOL Server Mative Client Wersion 10.00. 2531 ;I
Running connectivity kests.

Attempting connection

Connection established

" ernfying option settings

INFO: A netwark. alias was found For the DSH server.
‘Protocol: DEMSSOCH : Address:
inp2300fcedetobhdata2 008" waz uzed to establizh the
connechior,

Dizzonnecting from server

TESTS COMPLETED SUCCESSFULLY

ok |

If you see ‘TESTS COMPLETED SUCCESSFULLY?, then you are good to go.
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6. Connect To SQL-Server Database

Below are directions for connecting to the SQL Database using a variety of applications.

6.1. SQL-Server 2008 Management Studio Express (SSME)

1. Download and install the SQL-Server 2008 Management Studio Express

application appropriate for your computer.

Windows XP or Windows 7 download:

http://www.microsoft.com/downloads/en/details.aspx?familyid=08E52AC2-1D62-

45F6-9A4A-4B76A8564A2B&displaylang=en

SQL Server Express home page:

http://www.microsoft.com/express/Database/InstallOptions.aspx

The 64-bit Management Tools package (163MB) installed and connected
successfully on a Windows 7 64-bit computer when executed as administrator.

NOTE: The following screen shots may look different depending on your installed
version of SSME and the database you are connecting to.

2. Run SQL Server Management Studio Express and ‘Connect to the Server’:

x

ﬁ SQLS
Server type: I [ atabaze Engine j
SEMVEN name; IINF'23EIEIFESI3LIMEIE"-.GIS_WDrking_D ata j
Authentication: ISE!L Server Authentication j

Logir: Il:limate_reader j

Pazsward: I xxxxxxx

v Femember passward
Connect I Cancel Help Optiong >»
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3. Select the appropriate database from the set of databases:

= [__E. inpz300fcseverdiirmaitg (301 Server 10,0,4000 - MPS\bfrakes)
= [ Databases
[ avyskem Dakabases
Sl IS
| | I_Evidence_R10_‘WebinarTest
| 1| I_Evidence_rel10
| | I_Feedback_05252010
| 1| I_FileManager_1_0_0
| | I_Identity_1_0_0
| | I_Identity_1_0_0_Rell0
[ ) LITIS (Read-Only) Each of these

| | I_MatchList_FaorProd_g_2 IS a separate
|| I_Makchiist_rel1n . database

| 1| I_Motification i
| | I_Reference_04252011

| | I_Reference_Deb -

| || I_Reference_Frakesz

| | I_Reference_Kathy

| | I_Reference_Prod_11262010

| | I_Reference_R3

| 1| I_Species_R10_Production

| | 1_Species_R10_‘WebinarTest

| J| I_Taxonomy_ForProd_a

| 1| I_Taxonomy_Prod_12072010

| 1| I_Taxonomy_relld

| 1] i_Unit_rel10

| | Legacy_Evidence

rfq Reference_Miftah (Single User)
| 1| Reference_MIMAL_SUBSC

| 1| Reference_R9_Prod

| 1| PeportServersIRMAITS

j_] ReportServertIRMAITGTempDE
| 1| Species_Cert3napshat

| 1| Taxonomy_Miftah

| 1| Taxonomy_MIMAL_SUBSC

[ J Taxonomy_Simon_20110420_Productiondriginal

3

I O I I = I 2 3 2 2 Y

6.2. Python

There are a number of libraries that can be used to connect to SQL-Server. We have
found the pyodbc works best and is well documented at
(http://code.google.com/p/pyodbc/):

1. Download pyodbc from the following location:
http://code.google.com/p/pyodbc/downloads/list. Be sure to get the correct
version for your version of python.
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2. Run the following example python script. Note that you will need to change the
following (highlighted in yellow):

Server — The location of the SQL Server

UID — The User ID

PWD - the Password

strSQL — You will need to define a SQL string which is appropriate for the database
you are using.

B S e e s
##Created by Brent Frakes 6/2/2011

##This demo script provides an example of how to connect to a SQL-Server Database
B s

#import pyodbc library

Import pyodbc

#Establish connection to SQL-Server 2008 Database using SQL-Server Authentication
cnxn = pyodbc.connect('DRIVER={SQL Server Native Client
10.0};SERVER=inp2300fcsdeto6\data2008;UID=climate_reader;PWD=cl1m@te')

#Establish connection to SQL-Server 2008 Database using DSN and Windows Authentication
cnxn = pyodbc.connect(’;DSN = ClimateDB; Trusted_Connection =yes')

#Create a cursor which manages attributes of data returned from the SQL-Server data source
Cursor = cnxn.cursor()

#define SQL Query
strSQL = "SELECT TOP(100)* FROM viewer.vBasicSelection WHERE VersionlD=1"

#Execute SQL Query
cursor.execute(strSQL)
a = cursor.fetchall()

#print results to screen
printa

#close the connection
cursor.close()
cnxn.close()

R R e R R R R R

Python returns the data as a tuple.
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6.3. MS Access

This example utilizes an existing ODBC connection.
1. Start Access and create a new database

2. Select External Data-->More-->ODBC Database

[l ) =m - i
i |
~ Home Create External Data Database Tools Acrobat
—— == . o |
= EE >JTE}¢FI|E 1 |
3 &P & B2 | et
i # XML File » S R
Saved Access  Excel SharePoint Saved Excel SharePoint
Imports List  [udMore| || Exports List
Import 0ODBC Database t
Import or link to an ODBC
All Tables | &

Database, such as SQL Server,
HTML Document

Import or link ta an HTML
Document

Qutlook Folder

Import or link to an Qutlook
folder

dBASE File

Import or link to a dBASE file

S

Paradox File

Import or link to a Paradox
file

Lotus 1-2-3 File

Import a Lotus 1-2-3 file

E
7
oF

3. Select the option to Link the Data Source

Get External Data - DDBC Database

Select the source and destination of the data ‘

Specify how and where you want to store the data in the current database.

= Import the source data into a new table in the current database.

If the specified object does not exist, Access will create it. If the specified object already exists, Access will append a number to the
name of the imported object. Changes made to source objects (including data in tables) will not be reflected in the current database.

(+ iLink to the data source by ing a linked table.!

Access will create a table that will maintain a link to the source data. Changes made to the data in Access will be reflected in the
source and vice versa.

2=
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4. Select the Machine Data Source tab and find the appropriate data source. Hit OK.

Select Data Source ed

File Data Source  Machine Data Source |

D ata Source Mame | Type | D' ezcription |
ClimateDEB Sysztem  Climate BD

ClimateDE_reader System  ClimateDB reader login.

dBASE Filez Uzer

Eucel Filez Lzer

M5 Access Databaze Lzer

HPSClmatel B System &M Enterprize Climate DB
Referencetpplication System  Referencedpplication

Yigio D atabaze Samples Uzer

Mew...

A Machine Data Source iz zpecific to this machine, and cannat be shared.
"Uszer'' data sources are specific to a user on this machine. "'System’’ data
gources can be uzed by all users on this machine, or by a spstem-wide zervice.

k. Cancel Help
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5. Select the Appropriate Objects

You can select tables or views (virtual tables).

Tables |

sys,xml_schema_components :l a4 |
sys, xml_schema_elements

sys,xml_schema_facets cancel |
sys,xml_schema_model_groups

sys, xml_schema_namespaces

sys,xml_schema_types Select Al |

sys, xml_schema_wildcard_namespaces
sys, xml_schema_wildcards Deselect Al |
Ternp, OO _Skations
Terp.Datastaging
Terp,GRYM_Stations
Ternp, ROMM_Skations I_ Save passwgrd
Terp, SMOTEL_Skations
Ternp, SMOTEL_Stations_20101005
Termp.SnowCourse_Skations
Terp.Station
Temo USGS Stabions
Termp.\WxSkationRequest
vigwer, AllowablelUserParameters
wigwer ExcludedObservations
viewer, IncludedObseryations
wigwer, LastLoadfkkemptPerStation
vigwer, StationRequestLoadProgress
wigwer, StationsInDatabase
wigwer  vBasicSelection
wviewer  vBasicSelection\WithFlags

-

wigmwer  MersionInfo
vigwer , vFlagLisks

While MS Access works best with tables and views, it is still possible to execute Table-
and Scalar-Valued Functions from Access by creating a pass-through query. To create
a pass-through query, follow these steps:

1. Select Query Design from the Create tab in Access.
2. Close the Show Table window.

3. Select Pass-Through from the Query Type section on the Design tab.

16



4. Type in your T-SQL statement and click the Run button on the Results section on
the Design tab.

5. When prompted on the Select Data Source window, select the Machine Data
Source tab and find the data source. Hit ‘OK’.

select Data Source 2| x|

File Data Source  Machine Data Source |

Data Source Mame | Type | Dezcription |
ClimateD B System  Climate BD

ClimateDE_reader System  ClimateDB reader login.

dBASE Filez Lzer

Excel Filez Lzer

M5 Access Databaze Ulzer

MPSClmateD B System &M Enterprize Climate DB
Referencedpplication System  Referencedpplication

Yizio D atabaze Samples Uzer

Mew...

& Machine Data Source iz zpecific to thiz machine, and cannat be shared.
"Uzer' data sources are specific bo a user on thiz machine. "System" data
gources can be uzed by all users on thiz machine, or by a system-wide zervice.

k. Cancel Help

6. On the SQL Server Login window, check the Use Trusted Connection checkbox
and click ‘OK’.

The statement should execute and return results. You can save the query in
Access.
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6.4. R

Below is example of how to connect using R where the ODBC data source is called

NPS_Climate:

# Only 32-bit R!!!

library(RODBC) #load the RODBC library into your R session, each time you use RODBC function
climate.db <- odbcConnect("NPS_climate",uid="climate_reader",pwd="******") #***is whatever password you were given

sqlTables(climate.db)

# stick SQL queries from the SOP into character variables, paste() used to allow multiple lines in code
q1 <- paste("SELECT su.UnitCode,sid.*",
"FROM [viewer].[StationCDBCodeUnitCode] su ",
"INNER JOIN viewer.StationsInDatabase sid ",
"ON su.CDB_Code = sid.CDB_Code ",
"WHERE UnitCode IN ('GRTE','YELL') ",sep="")
StationList <- sqlQuery(climate.db,q1)
# Insert other commands here

close(climate.db)

6.5. MS Excel

This example utilizes an existing ODBC connection.

1. Select Data-->From Other Sources-->From Microsoft Query

Home Insert

Page Layout Faormulas Data Review View

Acrobat

il

Import data for an unlisted format by using the Microsoft
CQuery Wizard and ODBC,

-

g 2

& = =) () Connections 4 & C
= = A ; AlZ "
me s & @ e properes | 24 L2141 V.
From From From |From Other Existing Refresh ) il sort Filter
Access Web  Text Connections All= == CdIT LINKS
Get Ext LI From SQL Server rort & Filter
Al ==z Create a connection to a SQL Server table. Import data 1
- into Excel as a Table or PivotTable report. L
A B _\1 From Analysis Services H
1 |‘ Create a connection to a 5QL Server Analysis Services cube,
= u — Import data into Excel as a Table or PivotTable report.
2 s, From XML Data Import
3 _ﬁ COpen ar map a XML file into Excel.
a
P From Data Connection Wizard

3 'fﬂ Import data for an unlisted format by using the Data
5 | UTITTE LT WWiLalal arfiul WILELYE, |
7 ﬁ From Microsoft Query
8
9
10
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2. Select the appropriate Data Source (Example here is for ReferenceDB). Make
sure the “Use Query Wizard to Create/Edit Queries” is checked.

-

Choose Data Source

Databases l Dueries] OLA&P Cubes o
<Mew Data Sourcer

dBASE Files™ Cancel
E wel Files®

M5 Access Database® Browse...
ReferenceDB*

Options...

Delete

il

@ [v Use the Quen Wizard to creatededit quernies

3. Select the appropriate tables or views. If you don’t see them, select options and
specify the appropriate types of information to show.

~

Query Wizard - Choose Columns

-

Table Opticns

YWwhat columns of data do you want to inch

= (L
Awvailable tables and columns: Show: (] |

create_date A v Tables I
iz_mnz_zhipped : WV Wiews ance
iz_publizhed

iz_schemna_published [ System Tables

modify_date

3 [ Spnonyms
FiAam&

4| 1] [ 3
[v Lizt Tables and Colurnng in alphabetical order

Cwner: | dbo j
N

@ | Cptions... | | | Cancel |

Preview of data in selected colurmn:

L
5,

19



4. Select Data to Include in Query

5. Optionally Specify Any Filter Criteria

-
Query Wizard - Choose Columns

Available tables and columns:

Wwhat columns of data do youw want to inchide in your querny’?

Colummg in your gueny:

@l Presiew Mow

= views ODEC_Agg Referencelifecy|ies b3 | LifecyclaState j
view_DBC_&og_ReferenceTypel . | Eﬁfﬁ_rencelinunt j
wigw_ODBC_EndMoteE <port L
view_DBC_HoldinglocationDwne < |
wigw_ODBC_Holdinglocations
[+ wiew CNRT TnbarmaldndPoklicHale ~
4 m b
Preview of data in selected columm;
Options... < Back Mext > Cancel

-

Query Wizard - Filter Data

Filter the data to specify which rows to include in pour quen.

[f your don't want ta filker the data, click Mest.

Colurn ta filker:

Only include raws where:

— LifecycleState

LifecycleState I J
ReferenceCount equals -
MIT
f* and O 0Or
| =1 =
= And O 0O
| =l | =
i And OO
< Back Next > Cancel |
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6. Optionally Specify Sort Order

i ™y
Query Wizard - Sort Order u

Specify how you want your data sorted.
If you dan't want to gort the data, click Mest.

Sort by

i Aecending
' Descending

I = fecending
-
—I = Dezcending

Then by
I j  Ascending
= Dezcending
@l < Back Next > Cancel
L &

7. Run the query by selecting “Return Data to Microsoft Excel” or get more
advanced query options by selecting “View data or edit query in Microsoft Query”

i B’
Query Wizard - Finish |

—What would pou like to do next?

& Fetun Data to Microsoft Excel Save Cuen... |

7 Wiew data or edit query in Microsoft Query

@ cBack | Fnish |  Cancel
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6.6. ArcGIS 10

Process
1. Start ArcCatalog

2. Click ‘Add OLE DB Connection’ -> Data Link Properties -> Provider tab->SQL
Server Native Client 10.0->Click Next.

.jl ArcCatalog - Ardnfo - Database Connections R - _ 4
File Edit View Go Geoprocessing Customize Windows Help
£ HEES Q BEEE O P :
Location: Database Connections - |

Cantents | Preview I Descﬂpﬁoﬂ‘

Name Type

I3 Add OLE DB Connection

EAdd Spatial Database Connection
Qc\imate_DB OLE DB Connection

s B
EF| Data Link Properties &J

Provider |Conned\on | Advanced | Al |

Select the data you want to connect to:

OLE DB Provider(s)

Microsoft Jet 4.0 OLE DB Provider

Microsoft Office 12.0 Access Datsbase Engine OLE DB Provide|
Microsoft OLE DB Provider for Analysis Services 10.0

Microsoft OLE DB Provider for ODBC Drivers

Microsoft OLE DB Provider for Oracle

Microsoft OLE DB Provider for Search

Microsoft OLE DB Provider for SQL Server

Microsoft OLE DE Simple Provider

MSDataShape
OLE DB Provider for Microsoft Directory Services
[l 5oL server Nawe Ciert 10.0 |
[l [ | [

3. Fill out the Database Connection Properties dialog box as shown below:

Enter the server name

Enter the User Name

Unclick ‘Blank password’ and enter Password

Click ‘Allow saving password’

Click ‘Test Connection’. If successful, then press OK.
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' Y
[ | Data Link Properties M

Connection | Advanced | Al
1. Select or enter a server name:
inp2300fcsgumokgis_working_data - Refresh

2. Enter infformation to log on to the server:
() Use Windows NT Integrated security:

Server SPM:
@) Use a specific user name and password:

User name: climate_reader
Password: sessess
[] Blank password Allow saving password
3. @ Select the database: hd
(") Attach a database file as a database name:

Using the filename:

Change Password ] [ Test Connection

[ ok |[ cemce |[ Hep |

——————————

Provide a name for the database connection. Type any name you wish, then press

enter.
4. Open ArcMap

5. Add Data->Database Connections
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